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Introduction
Regular exercise practice such as brisk walking, cycling or jogging of moderate intensity and 30 minutes per day has been reported to be effective for blood pressure (BP) control [1] . Exercise alone has been reported to be capable of lowering systolic blood pressure up to 15 mmHg and reduces risk of cardiovascular mortality by 30% [2] . Although hypertension impairs endothelial function and poor functional capacity, regular exercise participation has been reported to improve aerobic performance and exercise tolerance [3] . Physiotherapists often prescribe exercise training based on cardiovascular parameters and functional status of patients with hypertension. However, individual factors as regard initiation and maintenance of exercise programme are still a challenge in rehabilitation care [4] .
Engagement in regular physical exercise may be influenced by many factors including personal and health challenges, lack of recreational facilities, environmental factors and socioeconomic status (SES) [5] . Socioeconomic disparity is a strong determinant of health, and has been reported as an aetiological factor in the development of hypertension [6] . Low SES could negatively impact on self-esteem and ability to engage in self-regulatory task such as exercise [7] . In addition, the social cognitive theory explains that self-efficacy, perceived exercise barrier and social support are central to behaviour change [8] .
Exercise as a health behaviour is associated with one's self-efficacy perception and one's ability to overcome self-reported perceived barrier to exercise [9] . King [10] observed that psychosocial factors are important personal attributes that may predict current and future participation in regular physical exercise. However, there is no evidence to suggest that psychosocial factors are taken into consideration in designing exercise training during rehabilitation of patients with hypertension. Furthermore, there is dearth of information on the relationship between functional capacity and psychosocial correlates of exercise among patients with hypertension in different socioeconomic strata. Hence, this study investigated the relationship between functional capacity and psychosocial correlates of exercise among Nigerian patients with hypertension.
Methods

Study Sample
Participants for this study were patients with clinical diagnosis of essential hypertension. Eligibility for participation included patients with mild to moderate hypertension (≥140/90 ≤ 179/109 mmHg) receiving treatment at OAUTHC and whose ages range from 40 -70 years. They were excluded from the study if presented with musculoskeletal or neurological conditions that may affect walking or cognitive problem affecting ability to recall personal information.
This quasi-experimental study recruited 120 patients with mild to moderate hypertension from the Cardiac Care Unit, Obafemi Awolowo University Teaching Hospitals Complex (OAUTHC), Ile-Ife, Nigeria using purposive sampling technique. The OAUTHC was founded on integrated comprehensive health-care services based on a pyramidal structure designed to secure excellent and efficient health-care services in the area of cardiovascular disease. The hospital has more than 600 beds space. The institution provides health-care to more than 10 million Nigerians in the South West Zone of Nigeria. It covered Ondo, Osun, Oyo, Ekiti, Edo and part of Kwara State [11] .
Procedure
Ethical approval for this study was obtained from the Health and Research Ethics Committee of the Institute of Public Health, Obafemi Awolowo University, Ile-Ife. The Head of CCU gave permission to recruit patients with hypertension for participation in the study. The purpose of the study was explained to respective participants and an informed consent was obtained. Anti-hypertensive medications and dosage prescribed by the attending cardiologist were recorded. Participants' anthropometric characteristics were measured using standard procedures. After ten minutes of quite sitting, participants' cardiovascular parameters including resting heart rate, systolic and diastolic blood pressure were measured in sitting position using standard procedures.
Functional capacity was assessed using the six minute walk test on a 30 m level ground floor. After five minute of resting, participants were instructed to perform self-paced walking exercise for 30 minutes. Thereafter, psychosocial factors related to exercise including exercise self-efficacy, social support, perceived exercise barrier and socioeconomic status were assessed.
Assessment of Functional Capacity
The six-minute walk test (6-MWT) was performed on a 30 meter level corridor without any obstructing object using the American Thoracic Society guidelines [12] . Participants were allowed to rest for a period of 10 minutes in sitting position before the commencement of the exercise test. Participants were instructed to walk from the starting point to the end at their own selected pace while attempting to cover as much ground as possible in six minutes [13] . Encouragement was provided every 30 seconds or more in a standardized manner by saying: "You are doing well" or "Keep up the good work". The total distance covered during the six minute walk was recorded. The maximum oxygen consumption (VO 2 max) was estimated using the American College of Sport Medicine predictive equation [14] .
Computation:
Self-Paced Walking Exercise
Self-paced walking exercise was prescribed and carried out by the participants to test their understanding of ability to initiate and maintain such exercise programme on regular basis. Participants were instructed to walk on a 30 m level ground corridor for 30 minutes. They were allowed to rest briefly for 2 minutes at intervals if experiencing fatigue. At the end of 30 minutes of self-paced walking, cardiovascular parameters were assessed after 10 minutes in sitting position. Thereafter, psychosocial correlates of exercise were assessed using validated questionnaires.
Assessment of Psychosocial Correlates of Exercise Exercise self-efficacy
Exercise self-efficacy (ESE) was assessed using the exercise self-efficacy scale. The scale was adapted from the study by Kroll et al. [15] . The questionnaire contains questions about level of confidence the participant can demonstrate to engage in exercise under specific circumstances. The questionnaire contains 10 items that describe the participant's confidence to exercise such as "when I am tired", "even if I had no access to a gym or training facility" etc. The questions were rated on a 4-point Likert scale that ranges from "Not at all true (1)" to "exactly true (4)". The maximum obtainable score is 40 while the minimum score is 10.
Social support
The amount of social support (SoS) available to the respondents was measured using the MOSSSQ. The scale is a 19-item scale developed by Sherborne and Stewart [16] . The instrument consists of four separate social support subscales and an overall functional social support index. A higher score for an individual scale or for the overall support index indicates more support. Each item is scored on a 5-point Likert scale and the scores indicate the degree to which the respondent agrees or disagrees with a particular item question (1 = none of the time, 5 = all of the time). The minimum possible score is 19 which indicates low social support and the maximum possible score is 95.
Perceived exercise barrier
The barrier component of the exercise benefits/barriers scale (EBBS) developed by Sechrist et al. [17] was used to assess the perceived exercise barrier (PEB) of participants. The barrier component of the EBBS which could be used separately as described by the authors consists of 14 items which is rated on a 4-point Likert-type scale. The barrier component comprised 14 barrier items categorized into four subscales: exercise milieu; time expenditure; physical exertion; and family discouragement. The minimum score for the barrier scale is 14 indicating less perceived barriers to physical activity while the maximum score is 56. Obtained scores for each of ESE, SoS and PEB were divided by total possible score and multiplied by 100 to obtain percentage scores; 100 × (observed score − minimum possible score)/(maximum possible score − minimum possible score). Furthermore, the 25 th , 50 th and 75 th percentiles was used to label transformed-scores into lower, middle and upper quartiles representing "low", "moderate" and "high" levels for each of psychosocial factor.
Socio-Economic Status
Socio-economic Status (SES) was assessed using the SES questionnaire. The questionnaire took 4 major SES indicators into consideration which include educational level, occupation, present salary, and other valuable items. Valuable properties in Nigerian context such as landed properties, type of apartment, number of rooms and persons in the household, cooking utensils, home appliances and electronics such as radio, television and computer were included. Information on vacation in the last one year was also sought. Participant's position in the society including community leader, high chief or religion leader such as priest or imam was also sought. Scores were assigned to each item on the questionnaire based on their status in the Nigerian society. The summative scores of the three socioeconomic indicators and respective valued properties and position in the community were added together to yield a maximum obtainable score of 27 points. The score was transformed as 100 × (observed score − minimum possible score)/(maximum possible score − minimum possible score). The 25 th , 50 th and 75 th percentiles was used to label transformed-scores into lower, middle and upper quartiles representing "low", "moderate" and "high" levels of socioeconomic class. The instrument has good test re-test reliability value (r = 0.86) [18] .
Statistical Analyses
Descriptive statistics of frequency, percentages, mean and standard deviation were used to summarize data. Independent t-test was used to compare male and female exercise self-efficacy, social support, perceived exercise barrier. Furthermore, paired t-test was used to compare pre-and post-exercise cardiovascular parameters (systolic and diastolic blood pressure and heart rate). Pearson product moment correlation was used to test the relationship between psychosocial correlates of exercise and functional capacity. Alpha level was set at p < 0.05. SPSS version 16 was used for statistical analysis.
Results
The socio-demographic characteristics of participants were presented in Table 1 . Figure 1 shows distributions of psychosocial factors of all participants. A majority of the participants demonstrated high self-efficacy (75.0%), moderate social support (60.9%) and low perceived exercise barrier (71.7%). More than half, (58.4%) of the participants were in the middle SES. Table 2 shows the independent t-test comparison of physical characteristics, exercise self-efficacy (ESE), social support (SoS), perceived exercise barrier (PEB), socioeconomic status (SES) and six minute walk distance (6 MWD) between male and female. Both genders were comparable in physical characteristics except in body mass index (p < 0.05). The mean psychosocial correlates of exercise between males and females were also comparable. The mean 6-minute walk distance (6 MWD) and estimated maximum oxygen consumption (VO 2 max) of all participants were 350.6 ± 54.7 m and 9.74 ± 1.5 ml/kg/min respectively. Table 3 shows the results of cardiovascular response to self-paced walking exercise. The results showed that there were significant differences between pre-and post-exercise, SBP (p = 0.019) and heart rate (p = 0.042) respectively. Table 4 shows the Pearson Product Moment Correlation between functional capacity and psychosocial correlates of exercise. There were significant correlations between functional capacity and each of ESE (r = 0.184, p = 0.046) and SoS (r = 0.374; p = 0.031) and but not with PEB (r = 0.108; p = 0.269) and SES (r = −0.03; p = 0.669).
Discussion
The purpose of this study was to investigate the relationship between functional capacity and psychosocial correlates of exercise among patients with mild to moderate hypertension. Participants in this study were found to demonstrate high exercise self-efficacy. This is contrary to the finding of a previous study that patients with chronic non-communicable diseases usually have reduced exercise self-efficacy [19] . The plausible explanation for the difference between our study and that of Adeniyi's findings may be that our study participants presented with less severe hypertension and were on regular antihypertensive medications with good blood pressure control. There is evidence from previous studies that self-efficacy is a strong determinant and mediating factor for high level of physical activity as well as better predictor of exercise practice [20] [21]. Kim [21] further emphasized that individuals with high self-efficacy were more likely to engage in exercise behaviour than those with low exercise self-efficacy. In addition, Bandura [22] posited that the key determinant of exercise participation is self-efficacy. Findings from our study do not suggest that there was gender difference in exercise self-efficacy. This is contrary to the findings of previous studies that men usually demonstrate higher self-efficacy than women [23] [24] . Functional capacity is a measure of cardiorespiratory fitness and determinant of survival in cardiovascular disease. Hypertension is associated with reduction in functional capacity and impairment of aerobic exercise performance [25] . Our study shows that participants demonstrated moderate functional capacity. The mean 6-minute walk distance (6 MWD) in this study was 350.6 ± 54.7 m and estimated maximum oxygen consumption was 9.74 ± 1.5 ml/kg/min. This finding is similar to that of Cahalin's et al. [26] who reported a mean value of 357 m among patients with heart failure. However, Stevens et al., [27] reported higher mean 6 MWD and estimated maximum oxygen consumption of 630 m and 17.5 ml/kg/min respectively among healthy adults. Several factors such as age, presence of chronic disease, initial cardiorespiratory fitness, participants' mood, body weight and individual differences may account for low functional capacity [12] [28]. Furthermore, Fagard et al. [29] reported that some anti-hypertensive medications including both single-dose and short-term diuretics treatments adversely affect exercise capacity and the duration of prolonged sub-maximal exercise. Low functional capacity is associated with morbidity and mortality in cardiovascular disease [30] . The present study shows that there are positive correlations between functional capacity, exercise self-efficacy and social support. In agreement with findings of previous studies, strong relationship has been reported to be existing between functional capacity, self-efficacy and exercise behaviour in patients with coronary heart disease [31] [32] . In addition, Cromwell and Adams, [33] submitted that there is a strong association between level of exercise participation and exercise self-efficacy among older African-Americans with or without cardiac challenges.
High level of confidence to engage in regular exercise might not be enough to increase exercise participation and adherence but it is possible to initiate and sustain exercise practice among individuals with high exercise self-efficacy due to inherent self-regulatory mechanism to overcome specific task with resultant improvement in functional capacity [34] . A study by Cohen-Mansfield et al. [35] identified some key determinants of exercise participation and grouped them into two main categories as either increase adherence to exercise (motivators) or decrease adherence to exercise (barriers). However, our study did not find significant correlation between perceived exercise barrier and functional capacity. The type of exercise adopted in our study; self-paced walking of single exercise treatment might be responsible for no correlation.
There is significant correlation between functional capacity and social support. This finding corroborates a previous study that social support enhances regular exercise participation and improved functional capacity in patients with cardiac challenges [36] . Similarly, Ostergren et al. [37] reported that social support predicted improvement in physical working capacity among a small group of persons admitted with first-time myocardial infarction. Although mechanism through which social support improves functional capacity is still unclear, physical and emotional support from family, spouse or friends might be an important factor that synergies motivation for more efforts during exercise performance. This implies that social support is likely to play key role as a psychological factor that may assist in the prevention of health problems and enhance ability to initiate and sustain behaviour change. Furthermore, the evidence linking social support to health outcomes depends on the severity and nature of health problems investigated. Although mild to moderate hypertension is usually asymptomatic and might be less distressing, social support has been shown to lower cardiovascular reactivity in some laboratory studies [38] [39] .
Finding from our study did not show significant correlation between functional capacity and socioeconomic status. This is contrary to finding of a previous study that socioeconomic status (SES) is significantly associated with exercise participation [40] . Socioeconomic status is also believed to be a mediator of psychosocial determinants of physical exercise which may lead to poor self-esteem [41] . In addition, Gallo et al. [42] reported that socioeconomic disparity is an important mediator of exercise participation. In this part of the world, SES is relatively a burgeoning area of social determinant of health and rehabilitation, and its assessment is still a challenge in determining the relationship between exercise practice and health outcomes.
Exercise plays significant role in blood pressure control. Our study affirm finding of a previous study that exercise is capable of lowering heart rate and systolic blood pressure in a single treatment [43] . This phenomenon was described as "post exercise hypotension" and many explanations including vascular responsiveness, neurohumoral and structural adaptations have been proposed as the mechanisms behind blood pressure reduction in a single exercise treatment [43] [44] . It is also possible that the role of psychosocial factors might not be unconnected with blood pressure reduction as cardiovascular reactivity decrease has been reported in some previous studies [39] [45] . Notable limitations in our study include the design; this is a quasi-experimental study and causal inferences cannot be made because of the inability to determine temporal sequence. Participants in our study were placed on different anti-hypertensive medications and it is possible that some of the medications might mask functional capacity during exercise practice. In addition, exercise self-paced walking in a single exercise treatment might not be adequate enough to prompt exercise self-efficacy, social support and perceived barrier to exercise. Furthermore, participants in this study were recruited from hospital and were using antihypertensive medications on regular basis who might not be true representative of patients with hypertension in Nigeria.
Conclusion
In conclusion, exercise self-efficacy and social support were significantly associated with functional capacity but not with perceived exercise barrier and socioeconomic status in Nigerian patients with mild to moderate hypertension. Exercise prescription and training usually employ cardiovascular parameters and functional capacity as the basis to guide exercise commencement and progression, however, psychosocial factors related to exercise are becoming relevant for effective initiation and maintenance of exercise practice. Hence, psychosocial correlates of exercise should be regularly investigated and incorporated into the mainstream care of patients with cardiovascular disease prior to and during exercise rehabilitation programme in order to enhance adherence and beneficial cardiovascular health outcomes. Population based intervention studies are needed to further evaluate the role of psychosocial correlates of exercise in hypertension.
